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ABSTRACT: 
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Translation from: Referativnyy zhurnal, Metallurgiya: 


, Gracheva, 


X-rays were employed 


loys with added Al, Ti, B, 

and jointly in various combinations. These factors were studied 
on the basis of the width and intensity of the (331 )o¢ reflexes. The 
sented as functions of the degree of 
deformation (D), also the relationship of hardness, latiice spac- 
ing of the base metal in the alloy, 

of the (331)& reflex to the temperature of D (which ranged from 
room temperature to 1200°C). 
the recrystallization (R) interval were plott un the following 


th and ti, curves are pre 


137-58-4-8182 


1958, Nr 4, Pp 261 {USSR) 


Yu. V., Korneyev: N.1., Skugarev, 


Relaxation and Recrystallization of Single-phase and Aging 
k'n 1 rekristallizatsiya odnofaznykh i 
a nikelevoy osnove) 


1957, Vol 36, pp 103-130 


to determine the temperature of onset 


and end of recrystallization due to treatment (tp and tp) and the 
relaxation processes in hot-worked nichrome base (13% 


Cr) al- 
Mo, and W, introduced individually 


the intensity, and the spread 


Three-dimensional diagrams of 
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tures, a greater expansio 


1. Nickel alloys-~Phase studies 
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coordinates: degree of D, temperatu 
the individual introduction of B, Mo, 
any significant change in ty, but tha 


and Ti in various combinations wi 


these alloys to the single-phase 
nucleation by aging processes. F 
degree of D, diminishing with increase in the latter, 
phase alloys there is no dependence upon the degree 
n of the reflexes was observed in the aging alloys. 
In cases of low D, restoration of the line width and intensity 0 
studied occurs up to the moment 0 ‘ 
‘is only partial and undergoes completion at tp or above. 
processes of removal of lattice distortions are inhibited. 
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Relaxation and Recrystallization (cont. ) 


re and heating time. It was shown that 
and W into nichrome does not result in 
t an increase in tp 
the R interval. Separate and joint additions of Al . 
th Mo and W (two-phase alloys) increas¢ th 
{ the more: the higher the temperature boundary of the transition of 

tate. This is related to the inhibition of R 

or single-phase alloys, tp depends upon the 


occurring in accord- 


but in the case of two- 
of D. At all tempera- 


{ the alloys 


f onset of R. When D is high, this process 


In aging alloys, the 
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GORELIK, &. S., cand. Tech. Sets, 


"Refect of certain soluble and insoluble impurities on the recrystallization," 
with Rozenberg, V. M., Cand. Tech. Sci.; and Rokhlin, L. L., page 522. 


In dock Problems of Physical Metallurgy. Moscow, Metalligizdat, 1958, 603p. 
(Its; Sbornik trudoy, v. 5} 


The articlee in ths book present results of investigations conducted dy the 
{asuing body, Inst. of Paysical Matallurgy, & part of the Cent. Goi. Res. Inst. of 
¥errous Matellurey, Jonated in Dnepropetrovsk. The investigations wera conserpat 
with phase transformations in alloys, atrenghhening end softening processes, 
diffusion prosesses (studied with the aid of radioactive isotopes}, and sartata 
othar questians. 
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‘ AUTHOR: Gorelik, S. S. 50v/163-58-1-42/53 
nro cere EROS DELLA SEITE IE 
TITLE: The Temperature Threshold in the Recrystallization of Nickel 
Alloys (0 temperaturnom poroge rekristallizatsil nikelevykh 
splavov 


PERIODICAL: Nauchnyye doklady vysshey shkoly- Metallurgiy#, 1958, Wr 1, 
pp 226-232 (USSR) 


ABSTRACT: By adding a few percent of oxygen and nitrogen to nickel the 
temperature threshold of reorystallization rises from 300 to 
550°, and the ratio T/T from 0,32 to 0)45- 


The temperature threshold. of the recrystallization of nickel 
increases a8 well when tne metals of the fourth, fifth and 
sixth group are added to the monophases of the solid solutions 
on nickel basis, vize, in quantities of 5 - 10%. The tempera~ 
ture varies from 675 - 700° and the ratio P/Tey up to 045+ 


Especially Mo, vy, Cr and Ti of the metals of the fourth, fifth 
and sixth group are used. The reason for this change in the 
temperature threshold of yeorystallization is disscussed and th 

; author assumes that it is caused by the increase in the intere 
Card 1/2 atomic forces in solid solutions. 
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The Temperature Threshold in the Recrystallization of Nickel Alloys 


By adding a third component to the alloy Ni-Gr (13%) practically 
no change in the temperature threshold of recrystallization 
occurse = 

The values T,/Tp in the aged alloys reach 4 value of 0,5 to 0,55- 


In alloys of complex structure on the basis of Ni-Cr (43%) 5 


titanium (2,4%) and Al (2%) the ratio between T, and T, changes 


to 0,25 and the temperature of reerystallization rises from 
850 to 950% 

The temperature threshold of recrystallization as well as the 
ratio t,/Tp in the aging alloys depend on the position of the 


boundary between mono- and bi-phase range 48 well as on the 
interatomic forces and the dispersion and the distribution 
character of the components of the alloyse 
There are 2 figures, 4 table, and 8 references, 8 of which are 
Card 2/2 Soviet. 


ASSOCIATION: Moskovskiy institut stali (Moscow Steel Institute) 


. SUBMITTED: October 1, 1957 
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tevet. met, no.2t153-160 "58. 
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SOV/137-58-7- 15690 
Translation from: Referativnyy zhurnal, Metallurgiya, 1958, Nr7, p254 (USSR) 
AUTHORS: Gorelik, 5.S., Rozenberg, V.M., Rokhlin, L. L. 


TITLE: -<EMEeT Or Some Soluble and Insoluble Additives Upon the Recrystal- 
lization of Nickel (Vliyaniye nekotorykh rastvorimykh i nerastvo- 
rimykh primesey na rekristallizatsiyu nikelya) 


PERIODICAL: Sb. tr. In-t metalloved. i fiz. metallov Tsentr. n.ci. in-ta 
chernoy metallurgii, 1958, Nr 5, pp 522-527 


ABSTRACT: The time of the beginning of recrystallization TT, was 
determined by the X-ray method, and the energy of activation 
of the beginning of recrystallization Q, was calculated for pure 
and technical Ni 60% reduced by cold rolling and annealed at 
290-600°C and also for its alloys with 2-3. 596 Ti and 0.4% C. 
A very strong effect of the. degree of purity of the Ni upon Typ 
and Qn is noted, also a considerable increase of surface energy 
due to the impurities. It is indicated than an addition of 2-3/0 
Ti to technical Ni produces a certain increase in T_ . The 
presence of coagulated carbides in one of the alloys decreased 
Somewhat the effect of Tion T,- The peculiarities of re- 

Card 1/2 crystallization of such alloys are explained by an increase 
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SOV/137-58-7-15690 


Effect of Some Soluble and Insoluble Additives (cont. ) 


within them of the forces of interatomic reaction upon the introduction of Ti 


and the appearance of deformations in the crystalline lattice upon the coagula- 
tion of the carbides. 


A. B. 
1. Nickel alloys--Crystallization 2. Ninkel alloys-~X-ray analysis 
3. Alloys--Metallurgical effects 


Card 2/2 
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GORELIZ, S.S., dots., kand, tekhn. rauk; GUIBRMAN, NeB., inzh, 


age of defor~ 


4 
Mechanism of reorystallization during the critical 6 (MIRA 11:8) 


mation. Sbor, Inst. stali n0~383536~547 '58. 


1, Kafedra metallofisiki 1 rentgenografii Moskovakogo instituta 


- Lina 
em ae “(Orystallization) (Deformations (Mechanics )) 
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AUTHORS : ___ Gorelik»SaSes,.gendidate of Technical Sciences, Docent ; Bublik, 
: V.?., and Kushnir, IeP., Engineers 


TITLE: The Actual Temperature of the Beginning of Recrystallization 
in Aging Alloys (Ob istinnoy temperature nachala rekristalli- 


zgatsii stareyushchikh splavov) 


PERIODICAL: Izvestiya vysshikh uchebnykh zavedeniy - Chernaya metallurgiyay 
1959, Nr 1, pp 97-104 (USSR) 


ABSTRACT: Investigations were carried out for the purpose of determining 
the cause of high temperature and the actual temperature of 
beginning recrystallization in aging alloys such as Cu-Be} 

Cu-Sn; Cu-Ni-Co; Fe-W; Ni-Grj Ni-Cr-Al-Ti, etc. It was proved 
by experiments that aiffusion processes had only a slight 
effect on relaxation stresses and on the vise of the t Y temper- 
ature (Temperature of the »seginning of recrystallization) and 
could not cause a sharp rise of the temperature of recrystal- 
lization as observed in the transition from single-phase to 
aging alloys. The hypothesis that the actual t % of aging 
alloys was lower than the t % determined by conventional 

Card 1/3 methods, but that its detection was concealed by decomposition, 
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. s0V/148-59-1-11/19 
The Actual Temperature of the Beginning of Recrystallization in Aging Alloys 


. was confirmed with the use of direct and indirect radiographic 
and metallographic methods, the most valuable of which were 
a investigation and correlation of fine structure changes} 
2) the microbuadle method; 3) analysis of texture dispersion 
and 4) the method of stepwise heating. It was stated that 
in aging alloys a difference existed between the actual 
temperature of recrystallization and the considerably higher 
temperature of its detection,” which corresponded to the be- 
ginning of the intensive growth of reorystallization centers. 
The actual beginning of recrystallization in oversaturated 
solid solutions occurred simultaneously with the incoherent 
decomposition of the solid solution. The actual t % depends 
on the character of decomposition and can be lower, equal or 
higher than tt? of the single-phase alloys of limiting con- 


centration. 
There are 5 graphs, 3 tables, 2 sets of microphotes and 
Card 2/3 4 references, 3 of which are Soviet and 1 English. 
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50V/148-59-1-11/19 
. The Actual Temperature of the Beginning of Recrystallization in Aging Alloys 


ASSOCIATION: Moskovskiy institut stali (Moscow Institute of Steel) 


SUBMITTED: August 26, 1958 
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CORELIK, S.S.; SHPICHINETSKIY, Yo.5.; MUKHORTOV, N.¥. 
oni ee Nee 
Investigating sof 
"cunico" alloys under 
mete 2 no.1!113-120 '59. 


tening and structural changes in deformed 
the effect of heating. Isv.vys.uched.zave; tsvet. 
(MIRA 1225) 


1, Moskovekiy institut stali. Kafedra fiziki metallov 4 rentgenografil. 


(Copparenickal-cobalt alloys--Teating 
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a he Gorelik, S. S. 800 /163=59-2-31/48 


UTHOR s 
TITLES Partioularities of the High-temperature Separation of the 


Bold Solution of the Nuniko Alloy (Osobennosti — 
vysokotemperaturnogo rassloyeniya tverdogo rastvora Vv splave 
Kuniko) 
PERIODICAL: Nauchnyye doklady vysshey shkoly. Metallurgiya, 1959, 
Rr 2, pp 176-180 (USSR) 


ABSTRACT: Kuniko is a copper-nickel-cobalt alloy with 50% cu and 
20% Hi, which has a high coercive force and is used in the 
building of apparatus ‘for the manufacture of permanent 
magnets. The diagran (Pig 1) shows that this alloy remains 
homogeneous in a limited temperature interval very near the 
melting point only. Already below 11009, the alloy beoomes 
two-phase. The homogeneous solid solution is separated into 
a solid solution rich in copper, and one low in copper, with 
4somorphio lattices. To investigate the kinetics of this 
process, the alloy was exposed to temperatures between 1060° 
and 1000°. for various periods of time, and then subjected to 
an X-ray structure analysis. The hardness was also determined. 

cara 1/3 The results (Figs 2 and 3) show an extraordinary course with 
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Particularities of the High-temperature Separation SOV/163-59-2=31/4€ 
of the Solid Solution of the Kuniko Alloy 


Card 2/3 


respect to time. The two-phase state ios produced under 
multiple changes in the concentration of the two simuitancoual: 
existing solid solutions. This periodicity has a sinusoidal 
character with an amplitude fading with time. The maximum 
hardness corresponds to the minima of the concentration 
differences. The phenomenon has not yet been fully clarified. 
The author brings a preliminary explanation. He assumes that 
the separation into the solid solution rich in copper, and 
the one low in copper (but rioh in cobalt) is caused by 
diffusion of the two elements Cu and Co. Because of the 
different diffusion coefficients, the equilibrium is not 
established at once. The one solution is oversaturated with 
copper, while the other one shows vacancies. Therefore, the 
diffusion is reversed until, after some cycles, the 
equilibrium is established. It is assumed that a similar 
process occurs in every separation of a solid solution, but 
in this case appears particularly distinct due to the near 
melting point and the resulting high mobility of the atoms. 
There are 3 figures and 3 references, 2 of which are Soviet. 
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Particularities of the High-temperature Separation 50V/163-59-2-31/48 
of the Solid Solution of the Kuniko Alloy : 


ASSOCIATION: Moskovskiy institut stali (Moscow Steel Institute) 


SUBMITTED: August 5, 1958 
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AUTHORS ; 


PITLE: 


PERIODICAL: 


ABSTRACT: 
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$0V/163~59-2~43/'43 
Gorelik, 8. 3., Krimer, B. I. 


Investigation of the Initial Temperature of the Recrystalliza- 
tion of the Alloys of the System Tungsten--Niobium (Issledovani; 
temperatur nachala rekristallizatsii splavov sistemy vol'- 
from-niobly) 


Nauchnyye doklady vysshey shkoly. Metallurgiya, 1957s 
Nr 2, pp 233-237 (USSR) 


The dependence of the initial temperature of the recrystal- 
lization on the concertration of the components in the system 
tungsten-niobium was investigated. The alloys cf this systen 
form a continuous series of solid solutions. Metals of a 
purity of 99.9 percentages by weight tungsten and 99.4 per- 
centages by weight niobium were used for the production of 

the alloys. The alloys were melted in a vacuum furnace in an 
argon protective atmosphere with a tungsten electrode. Several 
properties of the alloys with purest tungsten and niobium 

are given in a table. The results concerning the initial 
temperature of the recrystallization of the solutions inves- 
tigated are given in ‘he figure. The initial temperature of ‘ 
the recrystallization of niobium and tungsten are 1150, 1000°, 
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80V/163-59--2~43,/48 


ra vas eneataee of the Initial Temperature of the Recrystallization of the 
Alloys of the System Tungsten-Niobium 


ASSOCIATION: 
SUBMITTED: 


Card 2/2 


T solution 


respectively. The results show that the addition of small 
quantities of the secord component (0.5 ~ 5%) increases the 
inigial temperature of recrystallization by approximately 
300°. The maximum initial temperature for the recrystalliza- 
tion of the alloys of tihe system W - Nb is obtained in 
tungsten alloys by addition of 5 - 8 gram-automic percentage 
niobium. The initial temperature of the recrystallization 

of alloys of equiatomic composition (50% W and 50% Nb) is 
only inconsiderably increased. The maximum values for 


7 of the investigated single--phase alloys of these 
melt 
two-substance systems are not higher than 0.50 - 0.55. There 
are 1 figure, 1 tableygand 4 Soviet references. 


Moskovakiy institut stali (Moscow Steel Institute) 
May 8, 1956 
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24 (2) 
aurHoR: = Gorelik, BS: Bs __ g0v/48-23-5-29/31 

TITLE: On the True Temperature of the Beginning of Recrystallization 
in Oversaturated Solid Solutions (Ob igtinnoy temperature 


nachala rekristallizatsii peresyshchennykh tverdykh rastvorov) 


PERIODICAL: Izvestiya Akademii nauk SSSR. Seriya fizicheskaya, 19595 Vol 23, 
: ct, Nx 5) pp 657 - 659 (USSR) 


ABSTRACT :. First, the author reports on results (Refs 1 and 2) obtained 
from sinilar investigations .comcerning the exceedingly high 
recrystallization temperature of oversaturated solid solutions. 

The explanation ofthis high value is important for the theory 

of alloys, and two causes are pointed out in this connection: 
1) the decomposition of the deformed oversaturated solution on 

heating, caused by & diffusion relaxation of the deformation 

tensions, brings about an increase of the recrystallization 

temperature. 2 When heating deformed oversaturated solutions, 

two processes occur: a) a weakening of relaxation and of re- 

orystallizations. b) an intensification of the aging process.» 
Investigations of the atage of the beginning reorystallizaticn 
- were carried out by the aid of X-rays, by microstructural ana- 
Card 1/2 lyses and by the determination of physico-mechanical properties 
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On the True Temperature of the Beginning of S0V/48~-23-5-29/31 
Recrystallization in Oversaturated Solid Solutions 


Table 1 summarizes the compositions of alloys with the alloy 
bases iron, copper and nickel 8s well as their properties, 

‘ Next, the pre-treatment of the samples and experimental methods 
are discussed. In this Connection, the comparative study of the 
change of fine structure ig dealt with first, followed by the 
investigation method on recrystallization with an Xeray of a 
very small diameter, and finally, by the analysis of X-ray dis- 
persion of the structure. The final part of the paper gives 
some results obtained fron investigations and considerations 
are made concerning the erlergy relations in the phase trans- 
formation and recryatallization, and also concerning the :re- 
lationship between recrystiallization and the beginning of de- 
Composition in oversaturated solutions. The experimental part 
was worked out by V. M.. Bublik and I. P. Kushnir. There are 1 
table and 4 Soviet references. 


ASSOCIATION: Moskovskiy institut stali (Moscow Steel Institute) 
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+ Moscow, Inatitut atell 
Proizvodstvo 2 obrabotka stali 2 splavov (Production and Treatacnt 
of Stssl and Alloys) Moscow, Metallurgizdat, 1960. 62 p. 


(Series: Ita: Sbornik, 39) 2,100 copies printed. a 


E4.: Ye. A. Borkos 2&4, of Publishing House: 38. L. Zinger; Tech. 


E4.: MM. Ro Kleynman; Editorial Council of the Institute: M. A. 
R, M. Grigorash, 


Glinkov, Professor, Doctor of Yechnical Sciencea; 
lyutin, Professor, 


Docent, Candidate of Technical Sciences; Vv. P. Ye 
Doctor of Technical Sciences; &, A. Dukhovitaxiy, Professor, 

Doctor of Chemical Sciences; 1. M, Kidin, Professor, Doctor of 
echnical Sciences; B. 0. Livahita, Professor, Doctor of Tech- 


nical Sciences; A. P. Lyubimov, Professor, Doctor of Technical 
Academy of Sciences 


Sciences; I. M. Paviov, Corresponding Member, 
of Technical Soienses. 


USSR; and A. KB. Pokhvisnev, Professor, Doctor 


PURFOSE: ‘This book ta intended for technical personnel in industry, 
asientific institutions and schools of highe> education, dealing 
with open-hearth and electrac-furnace steelnaccng, metal rolling, 
physical metallurgy, metailography, and heat-treatment, It may 
Card 1/10 r 


also be used by students specialixing in these flelds. 


» COVERAGE: ‘The book con 2 results of theoretical and experiment- 
al investigations of metallurgical and heat-engineering processes 

in open-bearth and electric furnaces, Data ere included on the 

following: desulfurizing of pig ron outside the blast furnace, 
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3 
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i 
; 
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_aeteermmeni em certs See te | some erate meat ote aeniaen mauseuneen es puemmeam amen neem mee 
. ent, Candidate of Technical Sciences, V. 4M. 

- tents Shchedrin, Ingineer (Departiert~ 

of the Physics of Metals. an Y-Hayw AASlysts }. Effect of Straio 
' Distortions and Aging on the DifSusion Rate in Kickel-Based 
Alloys 
,. Pngineer (Department of : 
‘ormation of Metal in Diagoo- 


al Beam Passes 


/) "getting, B-T-p Candidate of Technical Sciences [Department of 
Riectrotechnics), Magnetic Viscosity of High-Coercivity Alloys 422 q 


Zwuk, and 


Somsshov, KN. P., Doctor of Chemical Sciences, and_¥, ? 
NS Ye. KH, Miro Dov, Candidates of Chemical Sciences TDepartaans \ 35 
wa . -sY Corrosion oF Metals]. Behavior of Iron and Steel in Oxidiz- ‘a 


Zz. Kozel’, 


a. Mu, Doctor of Chemical Sciences, and 
~ Petr iate-or chemical Sciences [Department of eaysiveet 
wy . j 
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18.9000 77705 
SOV/148-60-1-28/34 
AUTHORS: Gorelik, S. S., Rosenfel'd, A. M., Skakov, Yu. A., 
Spiridonov, V. B. 
- TITLE: Nichrome Recrystallization After Slight Deformations as 


Studied by Emission Microscope EEM-75 


PERIODICAL: Izvestiya vysshikh uchebnykh zavedenly. Chernaya metal- 
lurgiya, 1960, Nr 1, pp 159-166 (USSR) 


ABSTRACT: Two concepts on the formation of coarse grained struc- 
tures during recrystallization of slightly deformed 
Nichrome are cited: (1) due to reduced number of recrystal- 
lization centers; (2) due to growth and coalescence of 
several grains. The difficulties in obtaining experi- 
mental data are mentioned. The authors produced a 
Ni-base alloy containing 12.8% Cr, 0.1% C, 0.65% Mn, 
0.45% Si, 0.005% S, 0.01% P, forged it into 16=-mm 
rods, annealed at 1,100° C for 1 hr, cut into 20-mm- 
long cylinders, upset the jatter under drop hammer 

Card 1/4 (v = 265 m/min) or press (v = 0.005 m/min) until the 
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Nichrome Recrystallization After Slight 7705 
Deformations as Studied by Emission SOV/148 -60-1-28/34 


Microscope EEM-75 


length reduced by 1 to 5%, cut off 1.2 mm plates from 
the middle part of each cylinder, reduced the plates 
to 0,3 mm thickness by etching electrolytically in HNO. 


bath at 60 to 70° C and 7 a/om= applied current, electro- 
polished, cut into 3.5 to 4 mm squares, and studied the 
latter's structure under emission microscope EEM-75 
employing 40 kv yoltage, 0.00005 to 0.0001 mm vacuum 
and 900 to 1,200° C at the cathode after a gradual 
temperature rise. The recrystallization due to 
thermoelectronic emission was accelerated by cover- 

ing the plates with a solution of 75 milliliter formic 
acid, 25 milliliter isopropyl alcohol, and 11 mg barium 
formate, in some cases also, 8 mg cobalt formate. The 
course of recrystallization was observed visually ana 
microphotos taken at 3 tc 5 second intervals. The 
study proved that some grains of Nichrome, deformed to 
an extent close to a certain critical point (2 to 3%), 
grow at the expense of other grains until these 
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disappear. No new recrystallization centers emerge 
unless the preceding . deformation exceeded the critical 
point. Growth around new centers increases with the. 
excessive deformation and can become predominant. Re- 
crystallization reduces surface energy, eliminates 
concaved surfaces unless the motionof grain boundaries 
is stimulated by the difference between the elastic 
energies of adjacent grains. This was the case at the 
early stage of recrystallization when grains grew faster 
outside their concaved parts. The later stage flattened 
grain boundaries, reduced their surface energy, but 
only slightly increased their volume. During the 
first stage, boundaries moved with a speed of 0.1 to 
1 mm/min, regardless of the degree of preceding deforma- 
tion, while during the later stage the speed was only 
about 0.001 mm/min. Thus, the difference between the 
elastic energies of grains in deformed Nichrome proved 
to be the principal factor of recrystallization into a 
Card, 3/4 coarse grained state. The rapid recrystallizavion ends 
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Mechanism of the formation and disappearance of twins during 
the heating of deformed nickel-chromium alloys. Izv. vys. 
ucheb. zave; chern, met. no.2:105-111 '60, (MIRA 1535) 


1. Moskovskiy institut stali. 
(Nickel-chromium al.loys—Metallography) 
(Crystal lattices) 
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AUTHORS 5 Gorelik, 8.8., Mogzhuknin, Ye.I., Yelyutina, V.Te 


17 


\ 
Radiographic Investigetion 2f Heervstellizaticn Processes and Re- 
case of a Carbide’ pnase of Hard Alleys Containing Tungsten, Tita- 
v 


nium and Tantalum Carbides 
re | v1 


FERIODICALs Izvestiya vysshikh uchernykh gavedeniy, Tsvetnaya metailurgiya, 
1960, No. 5, pr. 121-125 


TEXT: The authors used the X-ray methcd tc investigate recrystailization 
processes and reisase of a garpide phage in hard alloys ccntaining tungsten, ti- 
taniaum and tantalum carbides, and in aclig eelutione cn tungsten and tantalum car- 
'de pase, The compositions of sarnids components of the alleys investigated are 
plstted on a WC-T1C-TaC diagram (Figure 1). ‘The alloys investigated were cbtained 
fr-m the following initial materials: tungenen carbide ottained by tungsten car- 
barization, reduced with hydrogen a+. 1, 350-1, 400°C; titanium carbide obtained 
from a Ti05 and carton black mixture ‘py roasting 43% 2, 200°C in hydrogen atmosphere; 
tantalum sarside optained by carburization of tantalum metal at 1 600°S, Tne 
allsys were carburized with cobalt powder redused by hydrogen from Ceo0z,. The 
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Radlographic Investigation cf Re orystallization Processes af. .d Release Sieees 
i ot as 
ide Phase of Hard Alicys Containing Tungsten, Titanium and Tantalum Cartides 


=e and cthait rewaers were mixei in eisinc., ¢ fed and soreened, gene 
of a8 x 2 x 4O mn were pressed and sintered in a wusular ae suRnee yee pale oe 
neat n hydrcger atmosphere at 1 ,600°° Tne spenimens were then deformed by 
an aprazive disk ani faneaced in argan atmsstnere. After ann ealing 
were corled and radicaramt were taken using ehreme ar.cde irradia- 
we 4 the pees’ of interference spots indicat. 


2 Sm ae 
Dp 3 zrains at 2are te Ze & bila deleae chs ef the last. anneal~ 
c 


ré 2 Ligation temperature. Temperatures <f initi- 
and nd in tensive recrystailization (t,) fir sacbine 
wigate ere determined as fciicwés 


2 3 4 5 6 7 8 9 
1350 1350 1500 1350 1350 1400 1450 1500 


1400 1460 1550 1400 1400 1450 1500 1550 


Gard 2,5 
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pide Phase of Hard Alloys Containing Tungsten, Titanium and Tantalum Carbides 


To check the assumption that a decomposition cf oversaturated solid carbide selu- 
tions during annealing takes place, lattice parameters were determined for the 
solid solution of TiC-TaC-WC carbides of alloy No. 8 after one-hour-sintering of 
the specimens at 1,600°C and one~hour-annealing at 1,100, 1,200, 1,300 and 1, 450° 
C. Radiographs were taken with a Kross camera using chrome andde irradiation, 
The authors investigated moreover release phenomena occurring when annealing 
alloys 3, 7 and 8, The changes in the width of lines (222) of the radiograms ob- 
tained with chrome anode irradiation, were studied, The experiments yielded the 
follcwing results: From the three mostly used WC, TiC and TaC carbides, tungsten 
carbide has the lowest (1,250°C), tantalum carbide the highest (1,500°C) and ti- 
tenium carbide an intermediate temperature cf recrystallization (1,440°C), When 
dissolving WC in a solid TiC-TaC solution, in ACend TiCthe temperature of initial 
reorystallization of the solution decreases until a concentration is attained 
corresponding to saturation, In the bi-phase range the recrystallization tempera- 
ture of carbide solid solutions does not change with varying compositions of the 
carbide component of the alloy and of the quantitative phase ratio, At an equal 
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content of WC in the carbide solid solution, oversaturated solid solutions have 
nighesat recrystallization temperatures. The decomposition of the carbide solid 
solutions raises the recrystallization temperature on account cf the inhibited 
growth of recryatallization nuclei by particles cf the dispersed phase, The 
magnitudes of substructure domains in deformed surfaces are very close for variow 
compositions of solid solutions of Tic-TaC-WC and for the solid solution of WC 

in TiC, The decompositio- of the solid solution TiC-TaC-WC exerts an inhibiting Y 


effect on the growth of substructural domains during release, 
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Investigation Inte Conditicns ef Titanium-Nicbium Carbide Chlorination 


The cperating chamber of the furnace represents a vertical graphite cylindrical 
tube with an expanding top pressed inv: 4 metaiii: keaging with external hea? iIn- 
gulation, A graphite grid is mounted in ths cnamzer bottom, Carbide feed is per- 
formed with the aid of a screw feeisr, Chlorinaticn presess can be conducted at 
levels of 280 to 420 mm due %o the arrangemsnt of discharge pipes at different 
neights, The furnace ie heated with a digitate quartz heater having two heating 
zenes. Chicrides are collected with tne ust =f a condensation syatem developed 
by Giredmset.. During the chlorinaticn preceis the grarhite accumulates in the bed, 
eencentratés on its surface and is partially ¢liminated by the gas flow, To bind 
the carben and eliminate 1% in 4 gasecus state préliminary tests of carbide 
ehlorinaticn were made with a chiorine-cxygiin mixture, to ferm CO or C02, The 
rate of chicrine feed was 2.8 om/sec fer sarpide of aly eC After une onset 
cf reaction at 200°C, the temperature in the rad raised Epontanecusly and the 
lower heater was automatically switched off, Tha top beater was switchei-cff at 
hs90C, When eperating with a chlorine-oxyg:t mix*uré, the latter was supplied to 
the furnace at 600°C, At the beginning cf the experimental investigatizn carbide 
wat supplied to ths furnace pericdically thrcoags & furmel and iater-on ciontimucus - 
ly by the screw feeder, Preheated carridée of the following eempesition ‘was used; 
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Investigation Into Cenditicns of Titanium.Nickium Carbide Chlorination 


52.40% Tis 8.85% Nb; 4.67% Sis 0.24% Fe: 0.07% Ca: 12.17% Cboundi | al 
Crree: 2.90% Ny 7.60 0s ete, The experimen”: preved the posed = vate a 
tinuous pewdsr carbide chicrination in 4 finidizes ret wiciea picnic eee 
rinetoxyges mixture, The main advantage of ths latter method is the rare as 

of Gin the ferm of CG er COp. ‘The proces? can fe sthdusted in a flu re - 

on azzeunt of the reastion heat without an external heat supply even in a ones s vA 
acaie furnace (0.0177 m° flzcr surface), Fiuidized-rea srlerination is ee A 
terized by a high cutput (300 ke-nr per m° of furnaces fiocr), a high are’ oa 
wititzation ef raw materials (98-99%), and u fairly high purity of ee aan 
ottained, These values exceed ecagiderably th+ efficiency cf direct, shone 

cf ore zoncentrates in-the form of brique*s mixsd with coal. There ars ables, 

7 figures and 5 references: 4 Soviet ani 1 Evalien. 
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. Be se METS Kafedra metalivrgii redkikh mevailov (Depart- 
ment of Metallurgy of Rare Metaiz) 
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" AUTHORS: Gorelik, S.S,; Myuller) N.N. 4 
7 Soe 
TITLE: Dependence of Binary Chromium Alloys Recrystallization Temperature 
on Alloying Components 


PERIODICAL: Izvestiya vysshikh uchebnykh zavedeniy. Chernaya metallur- 
giya, 1960, Nr 7, PP 146-155 


TEXT; The temperature of beginning reorystallization shows approximately Xx 
the heat resistance of metal, and the effect of different additives is of A 
practical interest. The effect of B, Be, Al, Ti, Fe, Zr, Nb, Mo, W; and Sb 
on the temperature of recrystallization beginning was studied here, as well 
as of chromium smelted by different methods. The composition of the 

studied alloys and Cr are given (Tables 1 and 2). The alloys were smelted 
in alundum crucibles in an induction fucmace in an argon atmosphere and 
poured into a copper ingot mold; an unalloyed Cr ingot was prepared in the 
same way. The distribution of alloy elements was determined by spectrum 
analysis, the microstructure by electrolytic pickling in 10%-HC1l, the 
beginning recrystallization temperature by the X-ray method which is 
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4161/4029 

Dependence of Binary Chromium Alloys Reorystallization Temperature on 
Alloying Components 


usually employed for investigating the reorystallization of high-mel ting 
and brittle materials /Ref 1/. The article includes details of ex- 
perimental techniques. The data obtained led to the following conclusions. 
1) Addition of small Quantities of Mo, W, Fe, Al, Be, B, Ti, Nb, Ta, Zr 
and Sb [0.03-5% te yonto) raises the beginning recrystallization 
temperature, or "th" (tB), of cr. 2) Fox binary alloys that have one 
phase in this concentration range, the increase of tr was 20-100°C. It is 
proportional to the effective atomic dianeter difference of Cr and the 
alloying element. In aging binary alloys tn raises by 200-250°C, Aging . 
Cr-Ti, Cr-Ta, Cr-Nb and Cr-Sb have the highest t. (1,000-1,060°) and a v 
recrystallization temperature/fusion temperature ratio above 0.60. The 

abrupt increase of t, in these alloys is due to the inhibiting effect of -- 
the second phase on the growth of forming crystals, 3) In single-phase 

binary Cr glloys containing several atomic per cent of the alloying 

element, t, depends on the way this element affects the strength of the 
interatomic bond. If the bona strength drops, tr decreases and may be 
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Dependence of Binary Chromium Alloys Recrystallization Temperature on 


Alloying Components 


below that of Cr, as for example in alloying with iron. 
raises the interatomic bond, the recrystallization temperature rises, &-+&» 
in alloying Cr with tungsten and molybdenum. 


If the additive 


x 


Repeated remelting of Cr in 


a neutral atmosphere without crucible, and reduced saturation of Cr by gas 


and products of the reaction with the crucible material, 
about 300 to 750 C. 
4 are Soviet, 1 English and 1 German. 


crystallization temperature from 
4 tatles, and 6 references: 


ASSOCIATION: 


SUBMITTED: November 5, 1959 
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‘ U 
1.1000 496 usu, tle Yass 
AUTHORS : Gorelik, S.S., and Spektor, EN. 
eee Sets areas 
TITLE: The dependence of the recrystallization temperature level 


in single-phase nickel alloys from alloying 


PERIODICAL: Izvestiya vysshikh uchebnykh zavedeniy. Chernaya mnetallurgiya, 
no. 9, 1960, 120-131 


TEXT: The problem had been studied in only few systematioal works 
(Ref.1-6) and the explanations of dependence are complex, not sufficiently 
grounded and need verification. In the subject work the regularity of the 
effect of soluble additives was studied in a wide content range (from 0.1 
to 10%) in binary single-phase nickel and iron base alloys (Tables 1 and 2). 
Tra base of nickel alloys was electrolytic nickel of 99.98% purity melted 
in vacuum and caet into 200-300 g ingots that were forged, annealed, rolled 
to 3 mm thickness and annealed again for cold rolling; the iron base alloys 
were melted in an open induction furnace under slag; ingots were forged, 
annealed and drawn to 1.5 mm and annealed again; the final deformation was 
by drawing. The temperature at the first recrystallization ( tb) was deter- 
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Mined by the appearance of first interference spots on the background of 
blurred X-ray interference lines; X-ray pictures were taken in cylindrical 
Chanbers in Fe-Ky radiation; the period of solid solution grid in nickel 
alloye was determined in a ionization unit YPC~50 11 (URS-50I) in Cu-K, radia- 
tion, and in iron alloys in a cylindrical chamber. The characteristical 
temperatures © and values m@"(m ~ reduced mass of alloy atoms) were deter- 
mined; @ was determined roentgenographically using the method described in 

( Ref'.7) , and the characteristical temperature by variations of the frequency 
of resilient oscillations ( Ref.8 ) with an accuracy of about +19 K. It was 
stated that small additions always raised ts » but the reorystallization 
temperature effect of different elements was different: 0.1% (at.) Ti raised 
+3 in nickel nearly 200°C, 0.1 W only 150°, same quantity of Mo only 50-75°, 
and of iron and vanadium only insignificantly. The t* rise Sometimes stop- 
ped and even dropped with increasing content of the second component, and 

& new rise of tf Started mostly with still higher concentration. But a drop 
instead of a rise of t® was observed in separate systems (Fig.1b) to tempera- 
ture below the tof iron (the base). A similar effect had been revealed 

in alloying chrome with iron (Ref 9). The degree of deformation boosted the 
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effect of low content of the second component (Fig.2). The total maximum 
t} variation range in nickel base alloys was 200-250°C, and iron-base alloys 
440-200°, The mechanism of the effect of alloying additions is discussed. 
Conclusions: 1) The regularity of the additivda effect on the temperature 
level and kinetios of reorystallization in binary single-phase nickel and 
dren base alloys has been studied. 2) It is proven that the effect of low 
and. high contents of soluble additive is caused by various factors. 3) Low 
additions always raise the recrystallization temperature, and this the more 
the greater is the difference between the atomic radius of the additive 
from.the atomic radius of the matrix. The additive atoms tend to stay in 
the boundary and defective spots in the grid, and this not on account of the 
relation of surface tension, but mainly on acvount of the difference between 
the atomio radii of the base and the additive. The result is a drop of the 
surface energy and total free energy in the system, the heterogeneity of the 
grid distortions reduces, and this makes the formation and growth of xeorys- 
tallization centers more difficult. The assumption has been made that the 
growth of recrystallization centers is inhibited additionally by the necess- 
ity of diffusion ~- "chasing" of the additive atoms in front of the moving 
boundary. 4) The effect of high contents of soluble additive is due to the 
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nature of the variation of interatomic bond in Solution. The beginning re. 
crystallization temperature raises with increasing bond forces, and drops 
when the bond forces weaken, and may drop below the Yecrystallization tempe- 
rature of the base. 5) In the range of high concentrations the recrystalli- 
zation temperature of solid solutions varies in a funotion of content of the 
additive, and more smoothly than in the low concentration range, and depends 
less on the degree of deformation. 6) The effect of soluble additive in the 
range of medium concentrations (0.5: ~ 1.5% at.) depends on the relation 
between the weakening of the surface effect and the intensity of growing 
bond forces. There are 8 figures and 44 references: 14 Soviet-bloc and 

3 non-Soviet~bloc. 


ASSOCIATION: Moskovskiy institut stali (Moscow Steel Institute) 


SUBMITTED; 14 December 1959 
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: 8261 
5/126/60/010/02/011/020 
12.7500 E021/E335 
AUTHORS ;: Gorelik, S.S., Kal'tyanova, S.M. and Rozenberg, V.M. 
—_—_—_— ena ne, 
TITLE: Structural Changes in Aluminium With Siight Deformation 
and a Subsequent Annealing ~ 


PERIODICAL: Fizika metallov i metallovedeniye, 1960, Vol. 10, 
No. 2, pp. 251 - 261 


TEXT: AV-000 aluminium containing traces of magnesium, silicon 
and copper was used in the investigation. Deformation was 
produced on a 5-ton press at 21 mm/min. The number of slip 
marks, the vertical component of displacement in the slip marks X 
and the vertical component of displacement of grains relative 

to one another were measured on an interference microscope by the 
method described in earlier work (Ref. 3). The mean grain size 
was also found. Migration of the grain boundaries during re- 
crystallisation was found by a method using polarised light 

(Ref. 5). The critical degree of deformation using an annealing 
temperature of 400 ~C was found by constructing a graph of grain 
Size after annealing against degree of deformation. It was found 
to be approximately 6.5%. Fig. 2 shows the influence of small 
degrees of deformation on the number of slip marks, the mean dis- 
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E021/E335 
Structural Changes in Aluminium With Slight Deformation and a 
Subsequent Annealing 


Placement in the slip marks, the mean displacement between the 
grains and the ratio of the last two, in descending order. This 
shows that the basic mechanism of plastic flow, with or without 
the critical degree of deformation, is the same - slip in the 
grains accompanied by displacement of the grains relative to one 
another. After deformation less than the critical value, 
structural changes during annealing occur, in the main, by 
polygonisation, with a small degree of migration of boundaries 

of individual grains, stimulated by the tendency to decrease the 
surface energy of a system (Figs. 3, 4). Very occasionally, 
migration of the boundary occurs because of differences in volume 
energy of adjacent grains (Fig. 5). After deformation greater 
than the critical amount, annealing at 400 “C is accompanied by 
intensive growth of individual crystallites and frontal migration 
of boundaries which iz stimulated by differences in volume 
elastic energy of adjacent grains. The rate and distance of 
migration of boundaries is many times greater than that stimulated 
by surface energy differences. Intensive growth occurs after an 
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incubation period during which redistribution of the energy 

inside the grains occurs (Figs. 6-8). Arter deformation many 

times greater than the critical amount, new grains arise between 

the original grains at places of maximum distortion. The 

orientation of the new grains differs Sharply from those 

Surrounding it. This oecurs after an incubation Period of 6 A 
to 30 minutes. There are 8 figures, 1 table and 7 references: 

6 Soviet and 1 English. 
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E193/E483 
AUTHORS : Vishnyakov, Ya.D. and Gore di limmtasians 
TITLE: Stacking Faults in Cold-Worked Nickel and Nichrome 
PERIODICAL: Fizika metallov i metallovedeniye, 1960, Vol.10, No.6, 


pp .841-852 


TEXT: The experimental specimens used in the course of the 

present investigation consisted of nichrome (13.3% Cr) filings 
either untreated (i.e. in the cold-worked condition) or vacuum- 
annealed (30 min at 1000°C, followed’ by water-quenching), 

and nickel powder (obtained by hydrogen reduztion of nickel oxides 
at 400°C) either untreated (i.e. in the annealed conditicn) or 
cold-worked by ball~mill grinding for 4Bh. Analysis of the 
results of X-ray diffraction measurements led the present authors 

to the following conclusions. (1) The presence of deformation~ 
induced stacking faults in metals with face centred cubic lattice / 
brings about displacement of the X-ray diffraction lines which, at - 
the same time, become weaker and more diffuse. The magnitude and 
sign of the displacement depends on (nk&) , where h, k and L 

are the indices of the cubic lattice,and the decrease in the 
intensity of X-ray diffraction is most pronounced in the case of 
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the lines (200) and (400). The magnitude of all three effects 
increases with increasing concentration of the stacking faults. 

(2) The concentration of stacking faults in heavily deformed nickel 
and nichrome is approximately 1 and 2% respectively. The 
relatively higher concentration of stacking faults in nickel (mos*. 
likely attributable to the presence of chromium in the alloy) is 
reflected in the magnitude of their effect on the X-ray 

diffraction pattern. (3) If the effexts of stacking faults are 
taken into account, the average size of the eoherently reflecting / 
regions in heavily deformed specimens is 470A in the case of 
nickel and 390A in the case of nichrome, if the effect of : 
stacking faults is disregarded, these Figures become 300 and L7OA 
respectively. (4) The decrease in the lattice parameter of 
nickel powder brought about by heavy deformation, caused by ball-~ 
mill grinding, is most likely due to (a) the formation of 
vacancies during deformation and (b) migration of impurity atoms t> 


— 


the grain-boundary regions, (5) The decrease in the lattice 
parameter of nickel filings brought about by vacuum-annealing at 
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approximately 1000°C, can be attributed to volatilization of 
chromium which takes place during this treatment and which is 


accompanied by the formation of vacancies. There are 6 figures, 
4 tables and 14 references: 4 Soviet and 10 non-Soviet. 


ASSOCIATION: Moskovskiy institut stali im, I,V.Stalina 
(Moscow Steel Institute imeni I.V.Stalin) S 


SUBMITTED: April 25, 1960 _ 
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PHASE I BOOK EXPLOITATION sSO0V/5685 


Fridlyander, I. N., Doctor of Technical Sciences, and B, I. 
Matveyev, Candidate of Technical Sciences, eds. 


Teploprochnyy material £2 spechennoy alyuminiyevoy pudry [SAP]; sbormik =: 
atatey (HeateRasistant Material From Baked Aluminum Powder i 

- [SAP]; Collection of Articles) Moscow, Oborongiz, 1961. 122 p. ; 
Errata slip inserted. 3,550 copies printed, 


_/ Reviewers:: M. F, Bazhenov, Engineer, and M, Yu. Bal'shin, ; 
Candidate of Technical Sciences; Ed.: M. A. Bochvar, Engineer; F 

we Ed. of Publishing House: 8S. I. Vinogradskaya; Tech, Ed.t ~ . 
a _ V. I. Oreshkina; Managing Ed.: A. S. Zaymovakaya, Engincer. 


; PURPOSE : This collection of articles 1s intended for soientific 
. ' ‘workers and engineers in the institute and plant laboratories 
of the metallurgical and machine-building industry; it may also 
be useful to ‘instructors and advanced students. 


COVERAGE: The 12 artioles contain the results of .research on the 


structure, properties,and manufacture of semifinished products 
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Heat-Resistant Material From (cont. ) 


from sintered aluminun powder, 


3-0 


S0V/5685 
The technology for the manu ! 


- facture of aluminum powder and briquets is described as are 


sheet~stamping methods, 
semifinished products on 


Sintering processes, and pressing, rolling, drawing, and ‘ 

The dependence of the properties of ; 
the aluminum-oxide content of the : 
: flowder, on the degrte of hot and cold deformation, and on the : 
var gage stresses of pressing is investizated, 


Also investigated are 


the mechanical and corrosive properties of semifinished pro- 


; ducts, the mechanism of h 
: recrystallization, 


TABLE OF CONTENTS: 


Introduction 


ardening of sintered aluminum powder, : I 
the reasons for blister formation, and the possibility of : : 


Data on sintered aluminum alloys are itnoluded, , 
: No personalities are mentioned, : 


footnotes accompany the artiolen, 


References in the form of 


3 


Gerchikova, N. &., Ne I. Kolobnev, M. @. Btepanova, and I. N. 
Effeot of Aluminua-Oxdide Content on the Structure 


Pridlyander, 
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yarzov, A. 2. (Candidate of Technical Soienaes}, 5, I. 
Nomofilov [Engineer], and V. A. Shelemov {Engineer ]. Rolling a 


: of Sheets From SAP 
The work was carried out with the participation of Engi- 


: : neer R. F. Filimonova and Technicians Ve I, sveriov and 
0. A. Kolosov. 


ee ee ne 


Matveyev, B. I., Ne Ae Davydova, and I. R. Khanova. Study of 
the Effect of the Degree of Deformation on the Properties and : 
rT 


Structure of Pressed Senifinished Products and Cold-Rolled 59 ; 


AP 
' The work was carried out with the participation of L. 8. 
: Perevyazkin and O, A..Kolosov.- 


Davydov, YU. Pe, and G. Vo poxrovekiy. Stamping of Sheets From. 
: SAP 66 
Litvintsev, A. I., and E. Pe Belova. X-Ray piffraction Study of 

the Oxide Phase 4n SAP 
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Gorelik, S.8., A. I, Litvintsev, and £, P, Belova, Special 
‘ Features of Recryatailization of Sintered Aluminum Powder (SAP) 88 


: ; Litvintsev, A, es Ond V. M, Polyanskiy. On the Nature and . ; 
} Mechanism of Blister Formation in SAP 100 
: is 2 . 


i Matveyev, B, If; P, V, Kishnev, snd I. R. Khanova, Properties 
of Semifinished Producta From Sintered Aluminum Powder 108 


Krivenko, R. A., Ye. A. Kuznetsova, and I, N. Fridiyander, 
: Sintered Aluminum Alloys: 113 


AVAILABLE: ‘Library of Congress ; : 
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AUTHOR: Gorelik, S.So% Candidate of Technical Sciences, 
i a ec a SOL 


TITLE: Mechanism of Recrystallisation After Small Rates of 
Deformation 
\ 


PERIODICAL: Metallovedeniye i termicheskaya obrabotka 
metallov, 1961, Now. PP: 12 - 17 + 1 piate 


TEXT: Two basic points of view exist on the mechanism of 
formation of a structure during recrystallisation after small 
deformations. S.S. Shteynberg: E, Houdrement, DoMe Nakhimov, 

R. Meyl and others consider that the mechanism of 
recrystallisation is the same after critical and after larger 
deformations and takes place as a result of formation of 

nuclei of new undistorted grains. A coarse? grain cracking 
after critical deformation is caused by a small number of se 
these nuclei, Yeo. Savitskiy, A.P. Guiyayev. Ya.R, Rauzin N 
and the author of this paper consider that large grains form 
during the growth of some of the original grains at the 

expense of others. In this paper, experimental data are 

presented on the mechanism of atructural changes during heating 
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heating at 300 °c, preliminary relaxation has a differing 
influence on the grain size after recrystallisation and 
depends on the degree of deformation. At small degrees of 
deformation relaxation reduces the dimensions of the grains 
which form during subsequent recrystallisation. If the 
relaxation conditions are correctly chosen, this decrease may 
be so great that the pronounced coarsening of the grains will 
cease, Obviously, if coarse grains are undesirable and low 
degrees of deformation are unavoidable, preliminary heating 
is advisable. Relaxation after high degrees of deformation 
will bring about an increase in the final grain size. The 
main mobile force of the critical resrystallisationare the 
elastic body stresses in the individual crystallites. According 
to X-ray analysis, the nonunifermity of the deformation of 
the individual grains is greater at higher deformation speeds. 
On increasing the degree of deformation above the critical 
range, the nonuniform deformation will be more iccalised. 

The following conclusions are arrived at; 

1) the mechanism of formation of..the structure during 
heating deformed metals de pands on the degree of deformation. 
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temperature and speed of heating and on the nature of the 
deformation, Factors which bring about an increase in the 
deformation nonuniformity (high speed of deformation, large 
initial grain) lead to 4 reduction in the magnitude of the 
critical deformation. Factors which prevent polygonisation, 
raise the annealing temperature and increase the heating speed 
will have a similar influence. With changing deformation 
speed, the local nature of stress distribution of the micro- 
volumes will change and this influences the nature of changes 
in the microstructure during heating. 

k) Preliminary relaxation of the deformed metal will affect 
unequally the final dimensions of the grain after recrystal- 
lisation annealing. Ina metal subjected to a small degree 

of deformation, the dimensions of the grain will decrease 
after reversal, However, at larger degrees of defcrmation the 
grain dimensions will increase. A decrease in the grain 
dimensions by preliminary relaxation after critical deformation ;. 
will be achieved only if polygonisation occurs. in the metal 
during relaxation. This phencmenon can be utilised for 
reducing the grain size during heating of a metal that has 
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deformed to a critical degree. There are 8 figures and 
6 Soviet references, ix 


ASSOCTATION: Moskovskiy institut stali (Moscow Steel 
Institute) 
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AUTHORS Gorelik, S. Ss, Spektor, B. N., Minkina, 3. N. 
SN = oe 
TITLE: Investigating the concentration dependence of the recrys+allization 


temperature level in two-component nickel alloys 


PERIODICAL: Tavestiya vysshikh uchebnykh gavedenty. Chernaya metallurgiya, no. 
3 


» 1961, 130 ~ 147 4 
. TEXT: It had been revealed in twa previous works, that the dependence of. 
the temperasure of the beginning. af, secrystal lization (t,,) on. the. concentration 
‘of elements in +wo-component single-phase alloys {gs of a rather complex nature 
(Ref. 1 and 23 | 8. 3,.Gorelik and E. N. Spektor,. Izv. vyssh. uch. zav. Chernaya 
metallurglya:. 1960, no...9, and no. 7). ‘The present article presents the results 
of an. investigation of three alloy. systems! Ni-Be, Ni-Co; and Ni-Al, in which 
the second component has either a considerably smaller, or an almost equal, or & 
considerably Larger atomic. radius than nickel. The, previous data (Ref. i} led 
to a new explanation of the causes of the drop of t. after the first maximum in 
the low-consentration range ~ that the increasing sontent of the second element 
results in a saturation of the lattice boundarles and dislocation spots with the 
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second slement . atoms, the surplus of these atoms digsolves in the grain volumes, 
and this results in a weakening of the effect at dislocations at the time when the 
bond forces are no}. yet suffiolently developed. This theory needed an experimental 
verification. The desaribed work included a-comparative study of the effect of Cr 
in nichrome alloys. The + point in all alloys was determined by the conventional 


X-ray method according. to the appearance of the first interference spots on the 
yackground of the blurred lines. The metal spesimens were prepared from metals 


smelfed in vacuum and without, vacuum, forged, annealed for homgenation and rolled 
with 20 and 70% reduction at room temperature. The lattice periods were determined 
with the aid of a YPC-50VU (URS-50I) ionizetion unit, with t ®,0003 kX accuracy. 
The data obtained proved that low additions alwayp raised the @ of the solvent, 
also in the case of the atomis radips of the additive being shorter Shan that. of 
the solvent; @.g-. Be raised phe t, of Ni abruptly .by 200°C... It is difficult 
to explain but deserves attention that the th -raising effect of Be ends at 1.8% 
Be, i.e., at higher concentration than in the case of other additives. The de- 
_orease of tP starts only when the Be-sontent begins to exceed 1.8%. The small 
size of the Be atom may be the cause of, this. sides, nickel added to copper 
in a quantity of 0.1% albo raised the +? of copper, whose atomic radius is larger 
than that of Ni. This obsefvation conf the eonclusions madé in (Ref. 1) bu% 
contradists the data of two other works (Ref. 3: UL. P. Kurilekh, Metallovedeniye 
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AUTHOR serelih, §$,8,- and Myuller, N, Ny 
TITLE: renters of the change in the fine Structure of 


Chreoatun ana its alloys dia tay teformation 


PERTOUTCAL: ASVESELSA vysshitkh uchebnyhkh zavedeniy, Chernaya 
netatlurgiya, 1961, No.5; PP. 129-1321 


GEXT: he cuthors established in earlioy Work (Ref.1: Izv, 
Vv¥ashihh Uchebn cvith eavedeniy, Chernaya metallurcgiya, 1960, No.7) 
that chromi sir, Of 90 Ay Purity .elted Without a :rucible Possesses 
& relatively hren re evystallizaticn temmerarure, ne eee = 0, 48, 
This is consideraol: hoeher then the Corre spunding ratio for other 
MeLoigs of the aay. deeres off Purtty. There was a Possibility that 
these features OT revsvet.tlization of throwiuia and of its alloys 
were due to the seatures of its fine Stracture aa the deformed 
ALAtTE, Theretare, tN. atiihoerg carried out Paraiteal investigations / 
on the changes in the Laine, Strosture during deformation of 
(Aromiut and of SOMC ul irs @liuys end algs Of tron, They 
analysed the widening ot thea Xray lines in the deforned State 

3G a8 te determine the role of the dispersion of thea structure and 
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the microstresses on this widening. Analysr13s of the widening of 


the lines of chromium and its ailoys was on specimens work hardened 
by deformation im a mortar ant also om spacimens work hardened by 
surface gcratching by tweans Gt an abrasive wheel, the powder 
deformed in a mortar was used tor producing specimens in the form 
of a layer on a glass fibre, The X-ray patterns were made in 

a cylindrical chanter D = 57,3 mn and as a reference standard 
pewder of the alloy in the annealed state was used, Cr-Fe (229). 

In addition to pure chromium specimens, Cr-Fe (22% Fe) and Cr-Ta 
(6.51% Ta) alloys were investigated, Under the seme conditions of 
exposure, the widening of the lines of work hardened iron was 


determined; the xron pewder was produced by faling. The widening 
wes analysed by the approximatron method using as an approximate 
function 1/1 + ax7. Tne calculation was carried out by comparing 


the widening of the L3n:s (110)q and (21L)a, using the radiation 
from a chromium alloy, The obtained results indicate that 
deformation of chromium is accompanied basically by dispersion of 
the structure and 1t leads to the creation of slight elastic 
atresses which are such that they do not have an influence on the 
widening of the X+ray; dirfraction Lines. This conclusion is 
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currect also fo: che investigated Cr-Ta und Cr-Fe alloys and 
conclusive evidence of the correctness of this conclusion is the 
fact that analys)s of deformed iron gave an opposite result, 
namely all the widenings proved to be due to microstrersses, 
The following conclusions are arrived at? 

L. Vhe Structural Changes during deformation of chromium and 1ts 
alloys mainly consist in refining of the structure, The micro- 
Stresses are relatively low and do not have any anfluence on the 
Widening of the X-ray daffraction patterns,2.The assumption 1a 
expressed that the high relative recrystalltzetion temperature 
eg eee > 0.48) 18 associated with the low value of the micro- 


Stresses and the weakened role of elastic distortions in 
accelerating recrystallization. The latter proceeds basically K 
as selective recrystallization which is stimulated pramarily by 

the tendency of the System to be in a state for which the surface 
energy of thr svstem is at a minimum, There are 1 table and 

3 references; 2 Soviet-bloc and ] non-Soviet-bloc, 


ASSUCIATION Moshovskiy institut Stali (Moscow Steel Institute) 
SUBMITTED: Januery 20, 1961 
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E021/E 135 
AUTHORS ¢ Ggrefik, $.5,, Candidate of Teehnical Sciences, and 
Vayvnblat, YucM., Engineer 
TITTEs Coarsesg¢rained rim in extruded components of 


ataminium alloys 


PERTODICAL: Metallovedentye i termicheskaya obrabotka metallov, 
190} Now?. pp. 38-43 


PuXls The method of hot extrusion of aluminium alloys, which 
18 widely used, often gives rise to a coarse grained recrvstallised 
vim on heating and quenching the extruded component. In this zene 
the strength of the material is considerably lowered and cracks 


can form mere easily A study was therefore made of the formation 

et the woarse yvrarned rim on Atrial type alloys. The chemical 
compositions Ciel af the aluminium base alloys used in the j 
Investigation are ziven im the table ¢l + Avital 5 - Aluminium), / 
Rodg 160 mm in diameter were extruded from centimisusly cast 

billets 3206 mao in diameter. the bilder temperature being 470 °C — 
and the chamher temperature 400 Cc, Specimenr were cut from the 


red and seme ct them were subjected t- quenching fram 500 - 590°C, 
Card if 4 


APPROVED FOR RELEASE: 06/13/2000 CIA-RDP86-00513R000516130008-7" 


"APPROVED FOR RELEASE: 06/13/2000 CIA-RDP86-00513R000516130008-7 


§/129/61/000/007/010/016 
2021/E135 j 
The hardness, electrical resistance. scelid solution lattice 
parameter. texture and microstructure of samples after extrusion 

and samples after heat treatment were determined. The obtained = 
micrephoetes show that the secondary phase in the periphery was 

less dispersed after extrusion than in the centre, The Lattice 
parameter of the solid solution in the peripheral cone was 

G,00OL2 kX greater than in the centre, the electrical resastance 


Coarse-grained rim in extruded .... 


was 2 - 3% lower. and the hardness lower bv nine Hp units. The 
texture an the centre was “lie and <lOO> , and in the 
peripheral zane S21 wath weaker C1IL2 and “1002 After 


quenching from S18 Gc there was no substantial difference in 
physical properties or lattice parameter. The main difference was 


in the structure, At the back end of the rod there was a coarse 
grained peripheral zone 20 mm wide gradually narrewing to 1 mm at 
the front. The width of the zone increased with increage in 


annealing time (Fig.2a, rim width mm vs. time. mins, annealing at 
518 °C) and with increase in annealing temperature (F1g.2%), 

The coarse grained 1im is formed because of non-uniform 
conditions ef growth of the nuclei of recrystallisation arising 
in the process of extrusion, This is connected with non-uniform 
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Berane en igi’ solid solution and non-uniform distribution of 
phar He ceed rth ee participated in the experi- 

. e gures, 1 table and 5 Soviet 
ASSOCIATION; Moskovskiy institut stali (Moscow Steel ec 
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AUTHOR: Gorelik, S.S, 

TITLE: “Kétivation energy of recrystallization and evaluation 
of the recrystallization capability of metals and 
alloys 

PERIODICAL: Fizika metallov i metallovedeniys, 1961, Vol.12, No.l, 
pp.55-63 

TEXT: To keep pace with technical requirements more work has 


recently been devoted to the influence of alloying on metal and 
alloy recrystallization. The question of evaluating the 
recrystallization capability is therefore important, The author 
and others (Ref.2: Sb. trudov In-ta stali, No.36, 1957) have 
proposed that it should be evaluated’ from the temperature thresholds 
of its start and finish, The thresholds were taken as the 
annealing temperatures below which, with the holding times used in 
practice, recrystallization did not start or finish, respectively. 
In fact, 2 to 3 hours holding time was found to be sufficient, 

The present work gives some additional experimental results on the 
activation energy Q of recrystallization and the threshold for 
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the finish of recrystallization tH as functions of alloying- 
component content jin Fe-V, Fe-Mo, Ri-cr, Ni-Fe and Ni-V (Fig.4, 

Q in kcal/mol, t}§ in °C). From his additional work and the 
literature, the author draws the following conclusions, The 
activation energy of recrystallization as determined from the time 
for the start of recrystallization + at various absolute 
temperatures T using the relation <7 = Ae / reflects the 
effect of temperature on the process rate, It is the effective 
activation energy of a. combination of at least three elementary 
processes: relaxation, formation of recrystallization nuclei, and 
growth of nuclei to detectable dimensions, Each has its own 
activation energy. If there is a sharp change in the rate, and 
especially the mechanism of even one of these, the temperature 
dependence (and hence the value of Q) of the whole 
recrystallization process rises greatly. Q then loses its 
meaning of activation-energy (even average), retaining only that of 
temperature dependence of recrystallization and then only for the 
temperature range in which it was determined. Factors with the 
greatest effect on the rate of elementary processes include: 
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a) In ageing and heterophase alloys, the presence of many disperse- 

phase particles which prevent growth of recrystallization nuclei 

over a definite temperature range? if both the number and 
dispersion of particles alter with temperature, the growth rate of 
nuclei also changes. b) In single-phase alloys, the occurrence 
of processes such as ordoring or K-state formation} these intra- 
phase transformations must affect differently the rates of all the 
elementary processes, ¢) In pure matals, the mechanism and rate 
of relaxation and, as 4 result, those of the other processe8j 
also, the recrystallization capability of alloys cannot be 
evaluated solely from Q because there is no regular relation 
between it and the recrystallization temperature level; its 
significance is subsidiary. The recrystallization temperature~ 
level is a more reliable criterion in spite of its limitation. 
This is the recrystallization range including starting and finishing 
temperature after relatively long annealing. The determination of 
the effective activation energy for pure motals and activation 
energies of elementary processes is of great intrinsic interest 
mainly for studying the process mechanism. A.A.Bochvar is mentioned 
in the article for his contribution in this field. There are 
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1 table, 6 figures and 12 references: 11 Soviet and 1 non-Soviet, 
The reference to an English language publication reads as follows! 
Anderson W.A., Mehl R.F. Trans.AIMME 1945, 161, 140, 


ASSOCIATION: Moskovskiy institut stali im, I.V.Stalina 
(Moscow Steel Institute imeni I.V.Stalin) 


SUBMITTED: November 1960 
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deformation the determination of th 
scattering regions of massive specimens from the 


Investigation of struch76S1 


gures and 7 references; 

The reference to an English language. 
Garrod R. and Auld J.H,. Acta met., 

1955, 3, No.2. 


ASSOCIATION: Moskovskiy institut stali im, I.V.Stalina 
(Moscow Steel Institute imeni I,V.Stalin) 


SUBMITTED; November 15, 1960 
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$/148/62/000/001/010/015 
1% Tfp* E071/E180 
AUTHOR: Gorelik, §.5.- 
TITLE: Some relations in the recrystallization of metals 
and alloys 


PERLODICAL; lzvestiya vysshikh uchebnykh zavedeniy, 
Chernaya metallurgiya, no.l, 1962, 141-146 


TEXT: The author's previous work and new experimental 
material enable him to formulate jdeas on nucleation in primary 
recrystallization and on the driving forces, rates and 
temperature level of the process. Nuclei are considered to form 
in the lattice of the deformed metal at points of greatest 
disturbance, by a redistribution of dislocations, leading to the 
formation of undisturbed regions separated from the surrounding 
medium by highly curved boundaries with large disorientation 
angles. The expectation time of this redistribution is the 
incubation period. The greater the density and elastic energy 
of the dislocations and the less the inter-atomic bond strength, 
the easier their redistribution. The temperature dependence of 
the rate of primary recrystallization of metals and single-phase 
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alloys is mainly determined by the concentration and mobility of 
vacancies, and the temperature level by the mobility of 
dislocations. Therefore, increasing deformation reduces 
recrystallization temperature put has little effect on the 
effective activation energy. bolygonization is a competing 
process, which occurs in the high-temperature deformation of 

some alloys. The idea of the "critical nucleus", as normally 
understood, is not applicable to recrystallization, Such an 

idea would lead one to expect an acceleration of recrystallization 
on introducing surface-active additives into the metal, but this 
is contrary to all experimental evidence. The formation of 
mobile vacancies is of great practical importance and can explain 
for instance the quicker sintering of work-hardened powders. 

In the early stages, the growth of nuclei proceeds in the 
direction of maximum density of dislocations and vacancies, 

With further growth the new grains make contact and surface 
tension becomes an important factor. Because of the statistical 


nature of the occurrence of contacts the balance of surface 
tensions is constantly disturbed and localized acceleration of X 
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growth takes place compensating for the parallel retardation of 
growth due to the decrease in volumetric elastic stresses, 

Thus ‘primary recrystallization is self-compensating as regards 
retarding factors. According to B.Ya. Pines (Ref.18: Uspekhi 
tiz. nauk, v.52, no.4, 1954) the accelerating effect of surface 
tension is due to a redistribution and directed displacement of 
vacancies. The relationship proposed by Mehl (Meyl), and by 
I.L. Mirkin and A.N. Kolmogorov (Ref.20: Sbornik trudov 
Moskovskogo instituta stali, no.X, 1938) for the rate of 
recrystallization is based on assumptions that are contrary to 
the present considerations. The complexity of the process 
prevents the formulation of a quantitative rate expression; 
the. equations of Mehl and Avraami could be applicable to 
secondary recrystallization only. The effect of alloying is 
governed by its overall effect on inter-atomic forces and the 
factors stinulating it: atomic and vacancy mobility, elastic 
energy of dislocations and free surface energy and its lack of 
balance at boundary surfaces, 

There are 20 references; 17 Soviet-bloc and 3 non-Soviet-bloc. 
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The English language reference reads as follows: 
Ref.15; W. Bollman, Journ, Inst. Metals, 87, 12, 1959. 


ASSOCIATION: Moskovskiy institut stali 
(Moscow Steel Institute) 


SUBMITTED: October 20, 1961 
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$/659/62/009/000/022/030 
1003/1203 
AUTHOR. Gorelik, S. S. 
TITLE The relationship between the temperature range of recrystallization of alloys and the 
mechanism and forces which bring about this process 
SOURCE: Akademiya nauk SSSR. Institut. metallurgii. Issledovaniya po zharoprochnym splavam. 


v. 9. 1962. Materialy Nauchnoy sessii po zharoprochnym splavam (1961 g.), 153-161 


TEXT: Investigators do not agree on the correlation between the heat-resistance of alloys and the tempe- 
rature range of their recrystallization. The investigation carried out on Fe—Co, Cu—Ni, Cu—Zn, Ni—Cr, 
and Al—AlI,O; metal powder alloys confirmed: 1) the absence of any relationship between recrystalliza~ 
tion and the rate of self-diffusion in the non-deformed alloys, and 2) the fact that recrystallization, at least 
at cortain of its stages, is due to a diffusion of groups of utoms. Alloying elements differ in their influence on 
each of the three factors determining the rate of recrystallization, the diffusion, the deformation and the 
energy of crystal planes. In the discussion, I. L. Mayevskiy expressed the opininion that the relationship 
between the mechanism of deformation and the recrystallization processes needs further investigation. There 
are 4 figures and 1 table. 
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AUTHORS + Gulyayev, A.P., Gorelik, S.S+y Sen'kina, N.S. 
TITLE: Structural changes during cold-working and 


recrystaLlization of molybdenum 


' PERIODICAL: Tavestiya vysshikh uchebnykh gavedeniy, Chernaya 
‘ny 9 metallurgiya, no.9, 1964, 160-164 


TEXT: Tne structural changes during deformation and subsequent 
annealing of cast molybdenum were studied in relation to the 
hardening and softening processes. Bars of commercially. pure 
molybdenum were forged at 1600°C and annealed at 1200°C for oe 
2 hours. Samples 13 mm thick were then ‘cut from the bars, 
rolled at 500°C to 3C and 80% reduction and then annealed at 
temperatures of up to 1500°C. The changes in the structure were 
followed by X-ray diffraction, The microstresses and size of the ix 
regions of coherent scattering were determined. The beginning of 
'+recrystallization was determined by the usual X-ray method. 
wetaLlographic examination and hardness measurements were also 


carried out. . After 80% reduction, hardness of Mo increased by 
a factor of 1.6; this increase in hardness was considerably less 
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py smaller block dimensions 


after 30% reduction were, 


and 1100°C. There 


deformed to 80% 
3 figures. 
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of coherent scattering in molybdenum was also 
The block dimensions 


jron were approximately the 
degree of work-hardening of molybdenum as compared with other 
metals (iron) was thus. associated with the less intense breaking- 
Compared with massive 

deformed by rolling, Mo filings were characterized 
and lower microstresses. 
temperatures of the beginning and the end of recrystallization 
respectively, 
corresponding values for material given 
was no change in texture when the sample 
reduction was heated up to 1000°C. 
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ASSOCIATIONS: Moskovskiy vecherniy mashinostroitel'nyy institut 
(Moscow Evening Machinery Institute) 
Moskovskiy institut stali i splavov 
(Moscow Steel and Alloys Institute) 


’ SUBMITTED: November 2, 1961, 
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AUTHORS: Gorelik oss oon Maly of Technical Sciences, 
aynblat, YueM. ‘and Malysheva, EsAs, Engineers 


TITLE: — The role of zonal stresses in the formation of coarsely: 
crystalline surface layers during heating for solution- 
treatment of extruded aluminium alloys : 


PERIODICAL: Metallovedeniye i termicheskaya obrabotka metallov, 
noe 11, 1962, 21 - 25 ; 


TEXT: The fact that solution-treatment of extruded, age~ 
hardenable aluminium alloys is accompanied by excessive grain growth 
in the surface layers has been attributed to more intensive decom- 
position of the solid solution in these régions. It has also been 
postulated that the excessive grain growth can be affected by the / 
type and magnitude of residual stresses in extruded material. If 
the decomposition of the solid solution is accompanied by a decrease 
in its specific volume, the transformation should be accelerated in 
the regions of compressive residual stresses; the rate of decom-~ 
position, accompanied by expansion, should de accelerated in regions 
of tensile residual stresses. The core and ‘the surface layer of 
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stress, the greater was the thickness of the surface. coarsely= : 
Sranular layer, the grain size in this layer increasing with 
increasing magnitude of the residual tensile stresses in this 
region. There are 2 figures. ; 


ASSOCIATION: Moskovskiy. institut stali i splavov 
(Moscow Institute of Steel and Alloys) 


APPROVED FOR RELEASE: 06/13/2000 CIA-RDP86-00513R000516130008-7" 


"APPROVED FOR RELEASE: 06/13/2000 CIA-RDP86-00513R000516130008-7 


_GORELIK S.S., kand,tekhn.nauk; VAYNBLAT, Yu.M., inzh.; MALYSHEVA, E.A. 

bd nth, g + 
Effect of pressure in avial allcy pe Metalloved. 1 term, 
obr. met. no.l2:48-49 D '62, {MIRA 16:2) 


1. Moskovskiy institut stali aie 
(Aluminum alloys--Metallography) (Pressure) 


“ 


APPROVED FOR RELEASE: 06/13/2000 CIA-RDP86-00513R000516130008-7" 


"APPROVED FOR RELEASE: 06/13/2000 CIA-RDP86-00513R000516130008-7 


GORELIK, S,S.j YELYUTIN, V.P.; MOZZHUKHIN|, Ye.I.; URAZALIYEV, U.S.; FUNKE, V.F. 


X-ray investigation of recrystallization processes of titanium, 
zirconium, and molybdenum borides, and titanium and tungsten 
carbides, Izv. vyg. ucheb. zav,3; tavet, met. 5 no.4:143-148 

'62, (MIRA 16:5) 


1. Moskovskiy institut stali, kafedry redkikh metallov, fizikt 
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(Borides) (Carbides) (Crystallization) 
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GORELIK, Semen. Samuilovich; RASTORCUYEV, Leonid Nikolayevich; 
SKAKOV, Yuriy Aleksandrovich. Frinimali uchastiye: 
BELIKOV, A.T.; VISHNYAKOV, Ya.[.;. LYUTSAU, V.G., red.; 
VLADIMIROV, Yu.V., red.izd-va; BEKKER, 0.G., tekhn. red. 


{X-ray and electron diffractior: examination of metals; 
practical guide to X-ray analysis, electron diffraction 
examination and electron microscopy] Rentgenograficheskii 
i elektronograficheskii analiz metallov; prakticheskoe 
rukovodstvo po rentgenografii, elektronografii i elektronnoi 
mikroskopii. Moskva, Metallurgizdat, 1963. 256 p. 
___[Supplement; calculation data tables and standard X-ray 
diffraction patterns] Prilozheniia; spravochno-raschetnye 
tablitsy i tipovye rentgenogranmy. 1963. 92 p. 
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: X-ray investigation of structural changes in certain crystals undergoing 
a a slight deformation and subsequent heating, Fiz. met. i metalloved. 16 
no.63856-861 D '63, (MIRA 17:2) 
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| ernie: Study of restyatallization voz sintered aluminum powder (SAP) 
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promy*shiennoati, Sektsiyvya metallovedeniya 1 termicheskay ohrabhoars 


Hetaliovedeniva i tarmicheskava obvrabotka, no. 4, L964. iS%-i ee 


} TOPIC TAGS: aluminum powder, aintered aiuminum povder, SAP, SAP cold 
‘polling, SAP hoe ee rolled raerystaliiegation, SAP reecrystalliza» 


tion 


ABSTRACT; The recrystallization mechaniam of hot and eeld rolled SAP 

with 4% Al,03 was investigated, The hot extruded SAP billata vere 

“hot rolled in three steps at 450—9480C with 12.5, 22, and 225 reduce 
tion, and then cold roiled with 652 reduction, The rolled spacinmone 
were annealed at 150—790C for 1 hr and air cooled. The forpaticn cf 
recrystallization centere in the cold~rolled spectwens was ‘2c 
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i begin at the same temperatura as in pura aluminum, i,e., at 
200—-225C, whereas the grain Rrowth bepinn at 380—475C eatar +a ha 
Tetarding action of Al; C3 particles 


. Accordingly, the hardnusa-an- 
/ nealing temperature curve shows hardnaag drops at ?00—-2590¢° ae 
350-4020 (see Fig. 3 of the Enciosur2). Tne x-rav diffrarr an ware 


terns ihcwed thar beating ena es 


of colg-issr.ed SAP iv 2560 -s accompanied 
, by a diminishing of scattering caused by texture, Heating to 450C 
"almost completely eliminates the textura maxima, The xeray tiffrac: 


tion patterns of hot-relled SAP are {identical to rhoes AF us 
bliketn, vuniy ar vett, tee., close ti the melting anines of 


set ee a we 
Satdlinadienishaladientnaioadt 1 


does ths texture scattering increase, (indicating what.1e-apparently — _ 
tha beginning of grain: grouth, “An intiexestdng- phenomenon observad = * 


during these experiments was a migration of ineoluble extas -a-t1-3-5 
{on a selis zatrix unde: the effece of diffusion processes of 


us3aes auciler 
_Browth, The shenomenon ia brought about. by a rediacribution of 
- vacancies occurring under the effect of surfaes tenaion, 
has: & flpeures. 
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| TITLE: The effect of iron onthe formation of a coarse crystalline 


! _ ferrule in Al~alloys 
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+ TOPIC TAGS: ferrule, crystalline ferrule, saturated solid solution, | 

1 grain coarseness, Fe, Al alloy, recrystailization | 

ABSTRACT: The authors verify earlisr investigations concerned with | é 

the formation of a coarse crystalline ferrule in saturated solid = 

solutions. They also study the effect of individual alloying = 

elements in different concentrations on the formation of ferrule. | 

| In this connection, the effect of Fa was observed in hot-pressed ' 

|. Specimens. The authors account for the coarsening of the structure 
‘under the effect of Fe additions in excess of 0.2% to Al-Cu, Al-Mn, : 

| Al-Si, Al-Cu-Mn and "D16" alloys by the formation of finely dispersed . 

and unevenly distributed particles of the ferrous second phase ° SE 
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during the decomposition of the Saturated solid solution of Fe in 
Al in the process of pressing as well as by the local dissolution 


| 
| 
ble grain size that forms onthe periphery oe alae pe 40: diam, 90 
ization tends to 
coarsen drastically during Secondary recrystallization under the ace } 
tion of hardening. The higher the. iron contents, the coarser the | i 
grains during secondary recrystallization. In the jzone,around the —. | 
core the grain size reaches a maximum after the addition of 0.16% | 
‘Fe and decreases gradually upon further Fe additions. A zone of ; 

potentially coarse grained ferrule in hot-pressed Al alloys appears ' 
in the form of a dull ferrule with an.etchability that differs from m4 
that of the core. The orig. art. has: 3 figures and litable. . cae | 
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Abstract: The following alloys vere puw.et: Cu-Al (Uu.0%% and 0.2% Al) and 


5 Bt nee ~ ane aries’ 2 r, Se ~ ban pastes 
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